Objective: To validate a French version of the Family Assessment Device (FAD), a wellknown self-report questionnaire assessing family functioning in clinical and research settings.
Limitations
• The theoretical structure of the FAD was not confirmed by the factor analysis.
• Our study did not establish cut-off scores for healthy and unhealthy French family functioning.
• Specific factors related to the cultural context were not included in the validation of the French version of the FAD.
S cientific interest in the influence of family dynamics in psychiatric and medical disorders has grown in recent decades, leading to an increased demand for methods for assessing family functioning. 1 Indeed, as the course and prognosis of many psychiatric and medical disorders are influenced by family functioning, [2] [3] [4] [5] [6] [7] [8] [9] instruments assessing this fundamental parameter would be very useful in clinical practice and in research. 10 Among the existing instruments in this area that are recognized in international research, the FAD has focused great attention during the last 30 years, both in medical and in psychiatric research. The FAD is a 60-item self-report questionnaire 11 developed to assess the different dimensions of the McMaster model of family functioning. 12, 13 This scale can be completed by family members aged 13 years and older and consists of statements for which the respondent has to decide how well they currently describe their family. Answers are coded on a 4-point Likert scale, with low scores indicating better family functioning (although some of the items are reversed). 11 Earlier studies have shown that families of depressed patients have higher scores (worse functioning) than nonpsychiatric control families. 14 In addition, in depressed patients, higher FAD scores in the family were associated with poor treatment outcome. 15, 16 The FAD has also been used to assess families of patients with other psychiatric disorders, such as schizophrenia, [17] [18] [19] BD, 17, 18, 20 anxiety disorders, 17, 21 eating disorders, 17, 22 or substance abuse disorders. 23, 24 In medical settings, the FAD has been used to assess families of patients with various conditions, such as diabetes, 25 chronic rhumatological and gastrointestinal diseases, 26 asthma, 27 obesity, 28 acquired immunodeficiency deficit syndrome, 29 cancer, 26, 30 brain injury, 31 and various neurological or muscular diseases. [32] [33] [34] The FAD is composed of 6 subscales, completed by a seventh subscale assessing overall family functioning:
1. The PS subscale reflects the family's ability to resolve its problems. 2. The CO subscale assesses the effectiveness of information exchanged among family members.
3. The RO subsale describes whether the family has recurrent patterns of behaviour to handle family functioning. 4. The AR subscale refers to the family members' ability to exhibit appropriate emotion in the family context. 5. The AI subscale explores the interest that family members demonstrate toward one another. 6. The BC subscale includes the family's standards and limits for behaviour.
The last subscale, GF, rates the overall health and pathology of the family and is made up of supplementary items (not included in the other subscales), reflecting aspects from the other 6 dimensions. 11 All subscales display adequate internal consistency and temporal stability. 35, 36 The 6-dimension structure was initially corroborated by means of factorial techniques, 36 although later studies have failed to find the dimensions corresponding to the theoretical model. 37, 38 Moreover, current research literature indicates that the GF subscale is increasingly used as the sole indicator of family functioning. [39] [40] [41] [42] This approach has been encouraged by the results of the study conducted by Ridenour et al, 43 who found that the 12 items of the GF subscale gave a satisfactory picture of a family's functioning. However, further research is needed to support the use of the GF subscale as an overall indicator of family functioning.
The FAD has been adapted with validation of its main psychometric properties in several languages, including Armenian, 40 Chinese, 44, 45 Dutch, 46 Italian, 38 and Spanish. 37 An initial validation of a French-Canadian version of the FAD was conducted by Bolduc and St-Louis 47 in 1993 as a doctoral dissertation but it has not been officially published in a peer-reviewed journal. Thus a validated version of the instrument is worthwhile.
Our study aimed to translate and adapt the FAD into French and to explore its psychometric properties in psychiatric, medical, and nonclinical samples. A second aim was to explore the relevance of using the GF subscale as an overall indicator of family functioning.
Methods

French Translation of the FAD
The French translation of the FAD was conducted in accordance with standard procedures for intercultural adaptation of psychological assessment scales. 48 
Participants
Our study involved 323 subjects, divided into 3 groups. 1. Nonclinical: nonclinical subjects (n = 115). 2. Psychiatric: relatives of psychiatric patients (n = 102). 3. Medical: medical patients and their relatives (n = 106).
Nonclinical. As was the case in the original validation of the FAD, 11 the nonclinical group comprised young, healthy volunteers. They were recruited in medical and nursing schools in Paris (Université de Paris-Sud).
Psychiatric. The psychiatric group comprised family members of outpatients treated at the department of psychiatry in Nemours Hospital in France. Diagnoses were determined according to the International Classification of Diseases, 10th Revision, 50 and were as follows: 18 patients with schizophrenia, 10 patients with mood disorders (6 with BD and 4 with severe depressive episodes without psychotic symptoms), 9 patients with personality disorders (5 with borderline, 3 with dependent, and 1 narcissistic), 6 patients with mild mental retardation, 4 patients with alcohol dependence, and 3 patients with organic mental disorders. This psychiatric group was included as we expected that psychiatric problems would heavily impact family functioning.
Medical. The medical group was composed of surgical patients and their relatives. These patients were hospitalized at the orthopedics department of the hospital in La Ferté-Bernard in France. All had sustained an injury to 1 limb that required surgery in the 2 preceding months. The medical group was included as a comparison group presenting an acute modification of family functioning.
All the participants were asked to complete a document comprising the FAD and a form for the collection of sociodemographic data. Twenty subjects from the nonclinical group (10 females and 10 males) were asked to complete the FAD a second time after 10 days.
Statistical Analysis
Data analysis was performed with SPSS software, version 16 (SPSS Inc, Chicago, IL), and the free software package, R. All the data from the FAD questionnaires, completed for more than 90%, were included in the database. Categorical (sociodemographic) variables were compared across the 3 groups using chi-square tests. The temporal stability was assessed in a subsample of 20 subjects from the nonclinical group by calculating the test-retest intraclass correlation coefficients 10 days after the first administration. The internal consistency was measured by calculating the Cronbach alpha reliability coefficient 51 for each subscale. The discriminant validity was explored by comparing the scores of the subscales among the 3 groups, using a covariance analysis (ANCOVA), adjusted on age and educational level, followed by the Bonferroni post hoc test for multiple comparisons. Adjustments on age and educational level were introduced as we found some differences between the groups on these parameters, which may influence family functioning. To explore the dimensional structure of the instrument, we performed a PCA, with a promax oblique rotation, on the entire sample. Items from the GF subscale were removed from the analysis. The number of latent dimensions to retain was evaluated according to several criteria 52 : inspection of the eigenvalues (greater than one), analysis of the screeplot (completed by a graphical simulation of screeplots calculated with random normal data), 53 and interpretability. Only factor loadings of 0.35 or greater were retained. The preconditions to perform the analysis were all fulfilled: variables-to-subjects ratio = 6.75; the factorability of the correlation matrix explored with the Bartlett sphericity test was significant (P < 0.05), and the Kaiser-Meyer-Olkin test for sampling adequacy was 0.81, thus the data complied with the thresholds for supporting an interpretable factor analysis (0.81). Finally, to describe the relations between the different subscales and the GF subscale, we conducted an FPCA. FPCA has emerged as a novel method for a posteriori exploratory analysis that provides a precise picture in a graphic format of the existing correlations between a variable of interest and the other variables. 54, 55 For this analysis, we used the original subscales of the FAD.
Ethical Statement
The research protocol was approved by the Comité Consultatif pour la Protection des Personnes en Recherche Biomédicale at the University Hospital of Bicêtre (France), in accordance with the Declaration of Helsinki and to the French law. All participants signed informed consent after receiving a full description of the study, an explanation of its purpose, and information about the confidentiality of the data.
Results
The sociodemographic characteristics of each group are presented in Table 1 . The psychiatric and medical groups did not differ by age, sex, marital status, and educational level.
The nonclinical group included slightly more women, who were younger and less frequently married, than the other 2 groups (P < 0.05). As mentioned in the preceding section, these differences were taken into account in the following analyses.
Temporal Stability
The intraclass correlation coefficients between the first and second completion by 20 nonclinical subjects reached statistical significance for all subscales (between 0.78 and 0.90). In particular, the RO (r = 0.90, P < 0.01), AR (r = 0.88, P < 0.01), and GF (r = 0.88, P < 0.01) subscales displayed very high test-retest reliability.
Internal Consistency
Cronbach alpha reliability coefficients were calculated for each subscale. Values were moderate to low, with the exception of the GF subscale, which displayed an adequate value (0.76). All subscales were significantly intercorrelated at the P < 0.01 level, the strongest correlations being observed between the CO and GF subscale scores (r = 0.65). The correlation between the FAD total score and the GF subscale score was 0.85 ( Table 2) .
Concerning the reliability coefficients of each group, we observed a Cronbach alpha for the GF subscale of 0.82 in the nonclinical group, of 0.64 in the medical group, and of only 0.48 in the psychiatric group.
Discriminant Validity
The psychiatric group scored higher than the nonclinical group on all subscales (P < 0.05), and significantly higher than the medical group on the CO, AR, AI, BC, and GF (P < 0.05) subscales. The medical group scored higher than the nonclinical group on all subscales (P < 0.05), except on the AR subscale (Table 3 ).
Dimensional Structure
The factor analysis applied to the FAD items using the PCA method yielded 13 small components, with an eigenvalue greater than 1. However, inspection of the repeated simulations of screeplots calculated from random normal data suggested that a 3-factor solution could be the most appropriate. This solution accounted for 29.3% of the variance. The first factor comprised 15 items, had an eigenvalue of 7.4, and accounted for 17.0% of the variance. The second and the third factors (14 and 10 items) had eigenvalues of 2.9 and 2.0, and accounted for 7.0% and 5.3% of the variance, respectively. Table 4 shows the correlation coefficients for these factors, with the FAD items that contributed significantly (loading at 0.35 or greater). Nine items did not contribute significantly to any factor: 3 (CO), 9 (AR), 10 (RO), 18 (CO), 29 (CO), 38 (PS), 40 (RO), 53 (RO), and 60 (PS). The exploration of the psychometric properties of the 3 dimensions derived from the factor analysis was satisfactory, with the Cronbach alpha at 0.80, 0.80, and 0.64, respectively ( Table 4 ).
The PCA focused on the GF subscale showed similar correlations between the GF and all other subscales (between 0.5 and 0.7). All the subscales were significantly intercorrelated, with the strongest correlations between the PS and AR subscales, and between the AI and BC subscales.
Discussion
Our work aimed to adapt and validate the FAD, a wellknown instrument for the assessment of family functioning in clinical and research settings. The adaptation and validation procedure was conducted in accordance with standard practices 48, 49 and following the procedure used for the initial validation of the instrument. 36 The final version of the FAD showed an adequate face validity and was accepted by the developers of the scale after back-translation. The scale showed good temporal stability and was able to discriminate between clinical and nonclinical samples, and between medical and psychiatric samples. Scores in the nonclinical group were significantly lower than in the psychiatric group for all subscales, and significantly lower than in the medical group for all subscales but one (AR). The scores of the medical group were significantly lower than the psychiatric group for all subscales but 2 (PS and RO). The differences between clinical and nonclinical samples were similar to those observed in the initial validation of the FAD 35 (Table 3 ) and in its Spanish adaptation. 37 Considering the internal consistency of the FAD, we observed that among the subscales, only the GF subscale displayed an adequate internal consistency in the whole group. However, when the subscales were considered individually, we observed that, among the subscales, only the GF subscale displayed an adequate internal consistency in the whole group. Moreover, the reliability of the GF subscale in the 3 groups was not homogeneous, with the medical and the psychiatric groups showing moderate and low reliability values. If the internal consistency of the subscales was demonstrated in the original version of the FAD 11, 36 and its Dutch 46 and Spanish versions, 37 our results are more in line with the Italian, 38 Chinese, 45 and Armenian 40 adaptations, in which reliability scores of the subscales, with the exception of the GF subscale, were more critical. These findings, and the results of the factor analysis, question the relevance of the subscales of the instrument. In fact, the factor analysis of the FAD showed a 3-factor solution that accounted for a relatively small percentage of the variance and did not match the dimensional structure of the original FAD. This result is also in line with several factorial studies of the FAD 37,38,45 that showed a poor agreement with the theoretical structure of the FAD. 43 However, despite the low explained variance, the inspection of the individual items loading on each factor enabled the identification of 3 coherent dimensions of family functioning. The first and main factor included items that explore emotional aspects of family functioning: affective involvement (13, 25, 33, 37, and 42) , affective responsiveness (28, 39, and 49) , emotional aspects of communication (22) , and emotional aspects of problem solving (50) . This factor also included most items in the BC subscale (17, 27, 32, 44, and 48 ). Thus we suggest considering this factor as a first dimension entitled Emotions and Behavioural Control. The second factor included most items of the RO subscale (4, 8, 15, 23, 34, and 58) , together with other subscale items, some of which indirectly explore the domain of family roles (5, 7, and 20) . Thus we propose to consider this factor as a second dimension entitled Roles and Communication of Family Roles. Finally, the third and last factor included all the items in the PS subscale that contribute sufficiently to the component (2, 12, 24) , together with items from other subscales that concern communication modes and roles the members adopt to solve problems within the family (30, 43, 54, 59) . This factor could form a third dimension that we suggest naming Handling and Solving of Family Problems. Despite some differences in the methodology, the factor structure found in our study shows some similarities with the Spanish adaptation of the FAD, 37 While this dimensional approach to the FAD can be theoretically interesting, it should, however, not be considered without caution. Apart from the small amount of explained variance, data from the FPCA revealed that all the original subscales were significantly intercorrelated, questioning the independence of the subscales and pointing to the greater usefulness of the dimensional scores derived from the factor analyses that are specific to each sample in which they are performed. Conversely, several arguments support the interest of using the GF subscale as an overall measure of family functioning: first, the correlations between the FAD total score and the GF subscale score were very high (0.85). Second, reliability values reached satisfactory levels in the whole group and in the subgroups only for the total score and for the GF subscale score. Finally, results from the PCA focused on the GF subscale showed that all the subscales were similarly correlated with the GF subscale.
Some limitations of our study must be considered when interpreting the findings. First, the limited sample size may have reduced the statistical power of the analyses and underestimated the number of true latent dimensions. However, the sample size of our study was similar to others found in the literature; moreover, all the conditions required to perform a factor analysis were fulfilled. Second, the nonclinical group could be considered as too homogenous in terms of age, sex, educational level, and marital status. However, these quantitative and qualitative limitations were similar to those in the original validation study of the FAD 11, 35, 36 and some of its translations. 37, 38, 45, 46 Finally, we did not calculate specific cut-off scores for healthy and unhealthy functioning for French families. This aim would have required prior validation of the concordance of the FAD with a validated instrument or with clinical interviews by experienced family therapists. 35 
Conclusion
The results of our study show that the French version of the FAD is a valuable tool for assessing family functioning. However, our study failed to identify the theoretical structure of the FAD and suggests that the GF subscale could be used as an alternative to the whole questionnaire and as a good indicator of family functioning according to the McMaster model of family functioning. As family functioning is embedded in the cultural context, further studies should compare groups across different cultural settings to increase the specificity of family assessment.
